Introduction
Eastern riverfront forests fall into one of three types: (1) nearly pure eastern cottonwood (Populus deltoides Bartr. ex Marsh.) stands, (2) nearly pure black willow (Salix nigra Marsh.) stands, and (3) typical riverfront hardwood stands containing many species, but generally dominated by sycamore (Platanus occidentalis L.), pecan [Carya illinoensis (Wangenh.) K. Koch], green ash (Fraxinus pennsylvanica Marsh.), sugarberry (Celtis laevigata Willd.), and American elm (Ulmus americana L.). Both eastern cottonwood and black willow are temporary, pioneer forest types that become established on newly exposed river margins. Both species are short-lived and individuals rarely exceed 85 to 120 years of age. The eastern riverfront forest generally succeeds both eastern cottonwood and black willow forests, and represents an intermediate successional stage between these pioneer types and the sweetgum (Liquidambar styraciflua L.)-water oaks (Quercus nigra L., Q. phellos L., and Q. nuttallii Palmer) type on drier sites and the overcup oak (Q. lyrata Walt.)-water hickory [Carya aquatica (Michx. f.) Nutt.] type on wetter sites. Some evidence indicates that cottonwood/willow forests begin to break up at about 35 years of age and are replaced by eastern riverfront forests by 85 years of age. The eastern riverfront type lives for about 80 years before being gradually invaded by sweetgum and water oaks. However, repeated disturbances may allow eastern riverfront forests to persist on a site for several generations.
Description of Eastern Riverfront Forests Description
Eastern riverfront forests occur over a large portion of the Eastern United States, essentially from the forest-prairie margin eastward to the Atlantic coastline and from Massachusetts to northeast Florida. These forests are most abundant within the Mississippi River watershed and along the East Coast, and are least common in the Appalachians. As the name implies, the forest type is predominant on sites immediately adjacent to large rivers and streams (i.e., river banks and first bottoms, natural levees, sandbars, and islands). Soils are alluvial and range widely in texture from sand to clay. Soils are generally moist year-round due to their topographic position and proximity to open water. Flooding occurs seasonally on most sites and often damages the vegetation. Because of flooding and rapid decomposition rates, litter accumulation on the forest floor is negligible except in depressions.
The principal species in eastern riverfront forests include river birch (Betula nigra L.), sycamore, silver maple (Acer saccharinum L.), American elm, eastern cottonwood, swamp cottonwood (P. heterophylla L.), sweetgum, and black willow. Live oak (Quercus virginiana Mill.) is an important component in southern forests. Common associates are red maple (A. rubrum L.), boxelder (A. negundo L.), hackberry (Celtis occidentalis L.), slippery elm (U. rubra Muhl.), black walnut (Juglans nigra L.), pin oak (Q. palustris Muenchh.), swamp white oak (Q. bicolor Willd.), green ash, sugarberry, water oak, and pecan. These pioneer forests are restricted to riparian zones where intense flooding, accompanied by ice and water scouring, routinely occur. These naturally occurring perturbations expose mineral soil, reduce competing undergrowth, and increase surface light-conditions required by the shade-intolerant species of this type. In this sense, flooding is considered a rejuvenating force. Within a dynamic river system, the location of these forests will shift as the river course changes, remaining adjacent to the active channel. In the absence of major flooding, these forests are susceptible to encroachments by shade-tolerant species. Indeed, many present-day stands are in jeopardy of successional change because hydrologic alterations by humans (e.g., dam and dike construction) have largely controlled this force in many locations.
Associated Society of American Foresters Forest Cover Types
One or more principal species in eastern riverfront forests is an associate species in the following Society of American Foresters forest cover types: 61-river birch-sycamore 62-silver maple-American elm 63-cottonwood 89-live oak 94-sycamore-sweetgum-American elm 95-black willow.
Physiographic Provinces (after Fenneman 1938)
Eastern riverfront forests are found in all physiographic contain many species but are usually dominated by provinces except for New England (White Mountain, Green sycamore, pecan, green ash, American elm, and sugarberry Mountain, and Taconic sections), Adirondack Mountains, and may also contain silver maple, river birch, boxelder, red and Superior Upland.
maple, and baldcypress (Putnam 1951, Putnam and others 
Old-Growth Conditions Living Tree Component
Eastern riverfront forests generally fall into one of three types: (1) nearly pure eastern cottonwood stands; (2) nearly pure black willow stands; and (3) typical riverfront hardwood stands containing many species but generally dominated by sycamore, pecan, green ash, sugarberry, and American elm.
Eastern cottonwood establishes itself on newly formed sandbars or newly exposed river margins. (Williamson 1913, Putnam and Bull 1932) . Tree age at maturity ranges from 60 to 125 years; most stands begin to break up at around 85 years of age as significant mortality occurs (Williamson 1913, Putnam and Bull 1932 ) . Openings created by dead trees or windthrow in old-growth eastern cottonwood stands are generally occupied by sycamore, American elm, sugarberry, pecan, and green ash (Putnam and others 1960) . Because eastern cottonwood is intolerant of shade, stand density is generally low and may not exceed 32 trees per acre [79 trees per hectare (ha)] at stand maturity (Williamson 1913) .
Black willow becomes established on newly exposed mud flats along rivers. It forms nearly pure stands and is also regarded as a temporary, pioneer forest type. Old-growth stands contain many large black willow trees up to 44 inches (112 cm) in d.b.h. and up to 130 feet (40 m) in height (Lamb 1915, Putnam and Bull 1932) . Black willow is a short-lived species and rarely exceeds 85 years of age. In fact, most stands begin to break up at around 30 to 55 years of age as significant mortality occurs (Lamb 1915, Putnam and others 1960 
Understory Characteristics
The understory in old-growth eastern riverfront forests is a poison-ivy, common greenbrier, elephant's foot diverse mixture of small trees, shrubs, seedlings, vines, and (Elephantopus carolinianus Raeusch.), panicum (Panicum herbaceous vegetation. It may range from sparse to dense, sp.), sedge, violet (Viola sp.), and grapefern (Botrychium particularly in openings created by dead trees or windthrow.
sp.). In general, Martin and Smith (1991) described the Species composition of the understory also varies with the understory as sparse except under canopy gaps. type of old-growth forest.
For example, McKnight (1969) reported that the understory in old-growth eastern cottonwood forests is generally Eastern riverfront forests occur along the margins of both extremely dense and may be composed of several tree major rivers and minor streams on sites that are seasonally species, typically dominated by boxelder, red maple, flooded for short periods. willow type is replaced by the riverfront hardwood type,
In the old-growth green ash stand in the Mississippi Delta, drier sites and by green ash, sugarberry, and American elm Wiseman (1982) found that the sapling and seedling on the wetter sites (Sharitz and Mitsch 1993 
Other Important Features
Mississippi Delta.
Forest Dynamics and Ecosystem Function Representative Old-Growth Stands
The cottonwood/willow forest types represent temporary, Representative old-growth eastern riverfront forests occur at pioneer stages of forest succession. Because both of these the following two locations: species require bare mineral soil for establishment, their natural development is generally restricted to newly C Green Ash Natural Area, Delta National Forest, near exposed sandbars and mud flats along the margins of rivers Rolling Fork, MS-60 acres (24 ha) and streams. They both attain their best development along major rivers in the Lower Mississippi Valley. Because of their extreme intolerance to shade, neither species is capable of succeeding itself on these newly formed lands. Continued natural establishment of these species depends upon continued formation of new land along major rivers. However, because many of the rivers within the Lower Mississippi Valley have been channelized and leveed, formation of new land has dramatically declined in the recent past. Natural establishment of new eastern C Big Oak Tree State Park, Mississippi County, Missouri cottonwood and black willow forests has declined concomitantly during this same period. Although never abundant, due to premature logging of these commercially valuable timber species, old-growth eastern cottonwood and C Cow Shoals, Cleburne County, Arkansas black willow forests will likely decline in number because human-caused alterations in the hydrology of major river systems within the Lower Mississippi Valley prevent establishment.
C Broad River, Chester County, South Carolina
The eastern riverfront forest represents an intermediate successional stage between the pioneer cottonwood/willow types and the sweetgum-water oaks (water, willow, and Nuttall) type on drier sites and the overcup oak-water hickory type on wetter sites (Putnam and others 1960) . Shelford (1954 Shelford ( , 1974 speculated that cottonwood/willow forests begin to break up at about 35 years of age and are replaced by eastern riverfront forests by 85 years of age. The eastern riverfront type lives for about 80 years before being gradually invaded by sweetgum and water oaks. This begins about 165 years after initial establishment of the cottonwood/willow forests on new land and generally lasts for about 85 years, so that the sweetgum-water oaks type has replaced the eastern riverfront forest about 250 years after initial invasion of the site by eastern cottonwood and black willow. However, Sharitz and Mitsch (1993) pointed out that repeated disturbances, such as severe flooding or logging, may allow the eastern riverfront forest type to persist on the site for several generations over long periods of time. In the absence of such severe disturbances, the eastern riverfront forest will soon be replaced by the sweetgum-water oaks type.
C River Birch Bottom, Kisatchie National Forest, near Alexandria, LA-9 acres (3.6 ha)
Areas where representative old-growth eastern riverfront forests may occur include: 
